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SUMMARY ABSTRACT 

The effects of spaceflight on erythropoiesis and blood volume in the rat were studied during the 
14-day NASA Spacelab Life Sciences 2 (SLS-2) Shuttle mission. Measurements included red 
blood cell mass (RBCM), plasma volume (PV), iron utilization and iron utilization in response to 
an injection of erythropoietin. Red blood cell (RBQ survival, splenic sequestration and 
erythrocyte morphology were also evaluated. At landing, the RBCM adjusted for body weight 
was significantly lower in the flight animals than in the ground controls. While the PV was also 
decreased, the change was not statistically significant. Incorporation of iron into circulating RBCs 
was normal when measured after five days of spaceflight and the rat responded normally to the 
single in-flight injection of erythropoietin. No change in RBC morphology could be attributed to 
spaceflight A normal survival was found for the RBC population that was represented by 5 'Cr 
labeled RBCs. These results demonstrate that rats, like humans, return from spaceflight with a 
decreased RBCM and total blood volume. 
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OBJECTIVES 

Human adaptation to microgravity during spaceflight is accompanied by a consistent loss of red 
blood cell mass (RBCM), plasma volume (PV) and total blood volume (4, 8, 16). The reduction 
in blood volume after exposure to microgravity has been attributed to the loss of gravity-dependent 
spaces below the level of the heart that are ordinarily present in an upright individual (15). The 
study of rats exposed to microgravity was undertaken to determine whether similar volume 
changes occurred in these animals. 

INTRODUCTION 

Reassessment of blood volume changes in rats subjected to spaceflight is complicated by the 
continued growth of the animal and the accompanying increase in RBCM and PV that occurs 
during the mission. Numerous studies of rats subjected to spaceflight have examined peripheral 
blood and bone marrow upon landing. The findings have been reported to indicate decreased 
erythropoiesis or no change (3, 5, 6, 7, 18). When our laboratory measured RBCM and PV 
directly using radionuclide dilution methods on the 9-day SLS-1 mission, a clearer picture emerged 
(17). Both the RBCM and PV of the flight animals were significantly decreased at the end of the 
mission compared to controls when adjusted for body weight (ml per lOOg). 59 Fe incorporation 
into RBCs indicated there was decreased erythropoiesis in the flight animals throughout the 8-day 
post- flight observation period (17). 

Here we report the results of a study of rats flown on the 14-day NASA Spacelab Life Sciences 2 
Shuttle mission (SLS-2). In addition to pre- and post-flight determinations of RBCM and PV, 
this study included the first in-flight measurements of PV and assessment of erythropoiesis. These 
technically difficult experimental manipulations of rats, obtained under conditions of microgravity 
by the SLS-2 crew members, enabled us to address three important questions raised by earlier 
work: (1) Does plasma volume decrease significantly in the rat during spaceflight as it does in 
humans?; (2) Is there evidence for decreased erythropoiesis during spaceflight and (3) Does the 
bone marrow of the space-adapted rat have a normal response to exogenous erythropoietin, the 
principal regulating hormone of erythropoiesis? 
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MATERIALS AND METHODS 

Animals . Male, specific pathogen-free, Sprague-Dawley rats supplied by Taconic Laboratories 
(Indianapolis, IN) were flown on the shuttle Columbia during the SLS-2 mission (also designated 
STS-58). The experimental design was approved by the animal care and use committees of Baylor 
College of Medicine and the NASA Ames Research Center. The animals were handled in a 
humane manner under the supervision of a veterinarian and in accordance with national and 
international standards. A veterinarian also participated as a crew member during the 14-day flight. 

The animals were housed in Florida at the Kennedy Space Center (KSC) vivarium facility for four 
weeks prior to launch. Fifteen animals were selected for spaceflight and 15 were selected to be 
ground controls. During the flight, the animals were housed in the Research Animal Holding 
Facility (RAHF). The RAHF provided automatic temperature and humidity control, a waste 
management system and food and water upon demand. Due to an in-flight adjustment of 
temperature control, the ambient temperature during the flight was 28 °C. The 15 ground control 
animals were maintained at a similar temperature in simulated RAHF cages. One day after launch, 
the controls were transferred by airplane to the shuttle landing site and housed at the Dryden 
Payload Receiving Facility (PRF), Edwards Air Force Base, California. Animals were housed in 
individual cages and were on an automatic 12/12 lighting cycle throughout the study. 

Seven days prior to launch, both the flight and control animals underwent determinations of PV 
and RBCM by radionuclide dilution methods. On flight day six (FD6), one group of five animals 
received injections of 125 I-labeled albumin and 59 Fe-ferrous citrate. Samples were taken ten 
minutes later for PV determination and 24 hours later for determination of 59 Fe incorporation into 
RBCs. On FD9, the remaining 10 animals received an injection of 59 Fe. Half of these animals 
were given a 200U bolus of recombinant human erythropoietin (rhEPO), (Epogen, Amgen, 
Thousand Oaks, CA). The other half received a saline injection of the same volume. Procedures 
were performed concurrently on flight and ground control animals. On the day of landing, the 
following determinations were made for all flight and ground control animals: PV, RBCM, 5 *Cr 
spleen to liver ratio, 51 Cr RBC survival, and percentage of 59 Fe incorporated into RBCs. The 
post-flight samples for these determinations were obtained 3 to 6 hours after landing. Animals 
were weighed daily during the pre-flight period, twice during the flight and upon return to earth. 

Red blood cell mass and plasma volume determinations . Previously described radionuclide 
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dilution methods were used to determine the RBCM and PV (13). Briefly, for each pre- and post- 
flight PV determination, l pCi of 125 I -labeled albumin in a volume of 0.1 ml was injected. 5 l Cr- 
labeled RBCs were used for the RBCM determinations. Blood obtained by cardiocentesis from 
one or two donor rats was incubated with 5 1 Cr-sodium chromate and the RBCs were then washed 
and diluted with saline. The final concentration of 51 Cr was 5 pCi per 0.2 ml and the hematocrit 
was 55%. The radiolabels were injected at the same time in a volume of 0.3 ml and a blood sample 
was obtained 10 minute after the injection. For the in-flight PV determinations, 1 pCi of 125 I- 
labeled albumin in a volume of 0.4 ml was injected. Pediatric catheters were placed in the tail vein 
to obtain a background blood sample and make an injection (14). The post-injection blood sample 
was obtained with a second venipuncture in a contra-lateral tail vein. The volume of blood required 
was less than 0.3 ml for the background, the 10 minute sample and an aliquot provided to other 
investigators participating in this mission. 

59 Fe incorporation into circulating red blood cells . Three pCi of 59 Fe-ferrous citrate in a volume of 
0.4 ml was injected intravenously. Blood samples were obtained 24 hours after injection to 
determine the early incorporation rate and on landing day to determine the maximum amount 
incorporated. This maximum value was determined at 9 days after the FD6 injection and at 6 days 
after the FD9 injection. The values are expressed as the percentage of 59 Fe in total circulating 
RBCs, i.e., net counts per minute (NCPM) per ml of RBCs times RBCM divided by NCPM 59 Fe 
injected. The RBCM determined on landing day was used in the maximum value calculation and 
the body mass was used to estimate RBCM for calculation of the 24 hour value. A linear change 
between pre-flight and post-flight values of RBCM per 100 grams body weight was assumed for 
the estimates of the in-flight RBCM values (1,9). 

In addition to the 59 Fe injection on FD9, half of the animals were scheduled to be injected IV with 
200 units rhEPO and the other half with an equal volume of saline. On FD9, the in-flight 
injections proved to be technically difficult in two animals. Venous catheter placement was not 
achieved in one and a sub optimal injection was noted in the crew experiment log for a second 
animal. Subsequent measurement of iron incorporation confirmed the minimal administration of 
59 Fe to that animal. Both of these animals were in the saline injection group, leaving this group 
with three animals instead of the five that was originally planned. 

51 Cr-labeled donor RBC survival and spleen sequestration. Because of the growth of the animals 
and the concomitant increase in RBCM, the estimate of RBC survival was based upon total 
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circulating 51 Cr, i.e., NCPM per ml RBC times RBCM. This value was determined twice, once at 
the start of the study when the 51 Cr-labeled RBCs were injected 7 days pre-flight and again on 
landing day when a second RBCM was determined. On the basis of these two data points, the 
RBC survival T 1/2 was estimated in days. 

On landing day, the liver and spleen were removed at dissection. The total organ weights were 
obtained, a tissue sample from each organ was weighed and the 51 Cr activity of the sample was 
determined. The total organ 51 Cr content was calculated (NCPM per gram times total organ weight 
in grams). The ratio of spleen to liver 51 Cr radioactivity was calculated. 

RBC morphology. A drop of blood from the tail vein venipuncture was added to 1 .0 ml of 0.5% 
glutaraldehyde in phosphate buffered normal saline containing 1.13 mM calcium and 1.0 mM 
magnesium chloride buffer. Samples were obtained pre-, in- and post-flight. Later these were 
mounted wet on glass slides under cover slips and examined under light microscopy at lOOOx 
magnification. One thousand cells were counted to determine the number of normal RBCs 
(discocytes) and spiculated cells (echinocytes). 

In-flight experiment equipment Procedures were carried out within the General Purpose Work 
Station (GPWS), a glove box designed for the Spacelab. Experimental supplies for blood 
sampling and injections were contained in special in-flight kits designed by the NASA Ames 
Research Center for use in microgravity. The Small Mass Measurement Instrument (SMMI) was 
used to determine rodent body mass. 

Statistical methods . Data are expressed as means ± SE for the ground control and the flight 
animals. Statistical analysis included the Repeated Measurements ANOVA, One Factor ANOVA 
and Bonferroni - Dunn test. A nonparametric statistical test, the Mann- Whitney U was applied 
when the number of observations per group was less than 5. Statistical significance was set at the 
p < 0.05 level. 

RESULTS AND DISCUSSION 

Shown in Figure 1 are the growth curves for the flight and ground control animals. Below 150 
grams the two groups had identical growth rates but for the remainder of the pre-flight period the 
control group gained weight at a slightly faster rate while during the mission the flight animals 
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grew at a faster rate. The difference was not statistically significant during the pre-flight period 
but was during flight. 

Shown in Figure 2 are the pre- and post-flight RBCM and PV results expressed as absolute 
volume (A, B) and as volume normalized for body weight (C, D). Rats injected with rhEPO were 
not included in the calculation of these means (n=10). The absolute volume of RBCM and PV 
increased due to the growth of the animals during the 21 days between measurements. The 
absolute RBCM measured in the flight animals on landing day was smaller than the control value. 
When RBCM was normalized for weight, there was a significant difference between the flight 
animals and the ground controls. No significant difference was found between the control and 
flight animals when the PV was expressed as an absolute volume or when normalized for body 
weight Statistical analysis of the weight normalized total blood volume, i.e., RBCM plus PV, 
showed that on the day of landing, the flight animal mean (6.25 + .09 ml /100 g) was significantly 
less than the control mean (6.69 + .08 ml /100 g). 

Shown in Figure 3 are the mean PVs normalized for weight for the 5 flight and 5 ground control 
animals that had additional PV determinations on FD6 and 8 days post-flight. The flight group 
mean was smaller than the control mean at each determination but at no time was the difference 
significant 

59 Fe RBC incorporation values after the FD6 injection are shown in Figure 4. Mean values are 
shown for 24 hours and 9 days post-injection (landing day). There was no significant difference 
between the flight animals and the ground control animals and the values were within normal 
limits. Following the FD9 injection, 59 Fe incorporation values were within normal limits except 
for the 24 hour mean of the ground control animals injected with saline (Figure 5). This mean was 
statistically less than the other 24 hour values of this study and our normal values when identical 
methods were used to determine RBC incorporation of iron during ground based flight experiment 
verification tests. In one ground based study the 24 hour mean + SE was 37 + 1 % for 5 animals 
injected with saline and 44 + 4 % for 5 animals injected with rhEPO. As indicated in Figure 5, the 
24 hour mean value for flight animals injected with rhEPO was significantly greater than the mean 
for flight animals injected with saline. The mean values on the sixth day post-injection (landing 
day) were normal and there was no difference between groups. 

The survival of RBCs labeled with 51 Cr 7 days prior to launch was not affected by spaceflight 
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The mean + SE of the Tj /2 was 19.6 + 1.3 days for the ground controls and 20.3 + 1.0 days for 
the flight animals. There was no increased splenic sequestration of these cells. The mean + SE of 
the 51 Cr spleen to liver ratio was 1.5 + 0.2 for the controls and 1.6 ± 0.2 for the flight animals. 

No change relative to spaceflight was found in the number of echinocytes or other non-discocytes 
(Data not shown). There was considerable daily variability in the proportions of these cells in 
both the flight and ground control animals. 

At the end of this 14-day mission, RBCM normalized for body weight was significantly decreased 
in the flight animals compared to ground controls and these results confirm our findings for the 14 
rats that flew on the 9-day SLS-1 mission (17). While PV normalized for the weight of the animal 
showed no statistically significant flight-related difference, the changes were in the same direction 
as the significantly decreased PV that was found for the rats that flew on the SLS-1 mission (17). 
The absence of a significant change in PV after 6 days of spaceflight indicates that the decrease in 
total blood volume of the rat is not accompanied by the same marked reduction in PV that is seen 
when humans adapt to microgravity (16). 

Erythropoiesis was evaluated by measuring the incorporation of radiolabeled iron into circulating 
RBCs during exposure to microgravity. In-flight 59 Fe studies on FD6 and FD9 indicate that 
utilization of iron by the bone marrow was at the same level as in ground based studies of normal 
rats. A 24-hour RBC incorporation rate of about 40% and a maximum plateau between 65 and 
75% by three days post-injection have been reported (2, 9, 12). We have no explanation for the 
low 24-hour mean value of 29% that was found for the ground control group after the FD9 
injection. An increased 24-hour incorporation rate in response to the injection of rhEPO 
demonstrates that erythropoiesis is stimulated normally by this hormone under conditions of 
microgravity. These results are consistent with the presence of a marrow that is actively using iron 
and releasing 59 Fe-labeled RBCs into the circulation at a normal rate. 

This was the first time that erythropoiesis in the rat has been studied in-flight. The bone marrow 
of rats flown aboard Cosmos biosatellite missions of 5 to 22 days duration has been studied post- 
flight and evidence of decreased erythropoiesis has been reported (3, 5, 18). When bone marrow 
cells were cultured in vitro with EPO after the SL-3 mission, there were increases in the number of 
BFU-e and CFU-e colonies in flight animals (6) while results from SLS-1 showed a decrease in 
the number of these colonies (17). Also, iron utilization by RBCs was decreased throughout an 8- 
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day post-flight period (17). These reported post-flight changes may have been affected by the 
stress associated with re-entry and landing since studies reported here indicate a normal marrow 
from the 6th day of spaceflight to the end of the mission. 

A RBC precursor, I4 C-glycine, was used to study rats flown on two 19-day Cosmos biosatellite 
missions. The findings indicted accelerated hemolysis during some portion of the mission and a 
shortened RBC life-span was reported (10, 11). We found no change in RBC survival or splenic 
sequestration of 51 Cr- labeled RBCs during this mission or the SLS-1 mission (17). The spleen to 
liver ratio reflects the cumulative deposition of all 51 Cr-labeled RBCs that were removed from 
circulation from the pre-flight injection day to landing day. If the survival of 5 ’Cr- labeled RBCs 
had been shortened by exposure to microgravity, then the spleen to liver ratio would have been 
larger in the flight animals. RBCs that were produced after the injection of the labeled RBCs were 
not represented in our 5 'Cr survival measurements. The survival of this small sub-population of 
young cells can not be ascertained from our studies. 

CONCLUSIONS 

Our results demonstrate that rats, like humans, return from spaceflight with a RBCM and total 
blood volume that is less than it would have been if they had remained on earth. The absence of a 
significant change in PV during the mission indicates that the regulation of total blood volume in 
the rat is not the same as it is in humans. 
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FIGURE LEGENDS 

Figure 1. Growth curves for animals from 22 days prior to launch through landing day (R+0). 
Values are Mean + SE; n = 10. During the mission and on landing day there was a significant 
difference between the flight means and the ground control means as shown by Repeated 
Measurements ANOVA and Bonferroni - Dunn test with p < 0.05. 


Figure 2. A. RBCM as absolute volume; B . PV as absolute volume; C. RBCM normalized 
for body weight; D. PV normalized for body weight Values are Mean + SE; n = 10. The (*) 
indicates a significant difference between the flight mean and the ground control mean as shown by 
Repeated Measurements ANOVA and Bonferroni - Dunn test with p < 0.05. 

Figure 3. Plasma volume normalized for body weight. Values are Mean + SE; n = 5. Repeated 
Measurements ANOVA showed no significant difference related to spaceflight. 

Figure 4. Percentage 59 Fe incorporated into total circulating RBCs after FD6 injection. Values 
are Mean + SE; n = 5. Values for both groups at 24 hours and 9 days were within the normal 
range and no difference was found between ground control and flight animals. 

Figure 5. Percentage 59 Fe incorporated into total circulating RBCs after FD9 injection. Values 
are Mean + SE; n = 5 (exception n=3 for saline injected flight animals). The (*) indicates a 
significant difference between the 24-hour ground control mean and all other 24-hour means as 
shown by One Factor ANOVA and Bonferroni - Dunn test with p < 0.05. The (**) indicates a 
significant difference between the EPO injected and saline injected flight animals at 24 hours as 
shown by the Mann-Whitney U test with p < 0.05. 
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GROUND CONTROL ANIMALS 


IJ>. 

L-7 

FD6 

R+0 

R+8 

20 

10.99 

13.22 

15.20 

13.56 

66 

9.75 

8.92 

10.10 

9.40 

72 

10.94 

10.10 

12.30 

11.15 

17 

11.59 

7.96 

13.40 

12.43 

16 

9.85 

10.87 

13.60 

12.10 

73 

9.97 


12.10 


74 

9.39 


13.40 


54 

10.97 


14.60 


59 

9.82 


11.70 


62 

9.81 


11.40 


2 

10.87 


14.20 


10 

11.05 


14.50 


53 

10.27 


12.50 


57 

9.86 


14.40 


61 

10.69 


14.30 



10.62 

1021 

12.92 

11.73 


036 

0.90 

0.84 

0.70 


9.99 


12.64 



0.26 


0.60 



10.55 


13.98 



022 


037 



1039 


13.18 



0.17 


037 



10.31 


12.78 



0.23 


0.49 



125-1 Albumin and 59-Fe injection on FD6 Saline dilutent - total volume injected 1.2 ml 

59-Fe and saline injection on FD9 Saline dilutent - total volume injected 1.2 ml 

59-Fe and EPO injection on FD9 Saline dilutent - total volume injected 1.2 ml 
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SLS 2 - Exp. 141 Data 


PLASMA VOLUME 
ml per 100 g body weight 

FLIGHT ANIMALS GROUND CONTROL ANIMALS 



I.D. 

L-7 

FD6 

R+0 

R+8 

I.D. 

Pre 

FD6 

Landing 

R+8 

Group 1 

14 

4.74 

3.60 

3.82 

3.52 

20 

4.76 

4.20 

4.26 

3.01 

76 

4.17 

2.42 

3.62 

3.20 

66 

4.37 

3.28 

4.00 

3.43 


13 

4.74 

4.17 

4.39 

3.45 

72 

5.23 

3.48 

4.08 

3.05 


18 

4.56 

3.73 

3.59 

3.42 

17 

4.85 

3.15 

4.17 

3.09 


24 

4.33 

3.87 

3.82 

3.26 

16 

4.28 

3.91 

4.29 

3.02 

Group 2 

28 

4.35 


4.26 


73 

4.37 


3.81 


29 

4.21 


4.11 


74 

4.23 


4.46 



58 

4.62 


3.78 


54 

4.71 


4.27 



3 

4.43 


4.17 


59 

4.25 


3.74 



83 

4.25 


3.95 


62 

4.26 


3.90 


Group 3 

27 



3.78 


2 

4.65 


4.06 



30 

4.18 


3.65 


10 

4.62 


3.79 



51 

4.61 


3.91 


53 

4.78 


4.00 



68 

4.55 


4.26 


57 

4.23 


4.05 



81 

4.38 


3.70 


61 

4.53 


4.14 


Group 1 


4.51 

3.56 

3.85 

3.37 


4.70 

3.60 

4.16 

3.12 


0.11 

0.30 

0.14 

0.06 


0.17 

020 

0.05 

0.08 

Group 2 


4.37 


4.05 



4.36 


4.04 



0.07 


0.09 



0.09 


0.14 


Group 3 


4.43 


3.86 



4.56 


4.01 



0.10 


0.11 



0.09 


0.06 


Group 1, 2, 3 


4.44 


3.92 



4.54 


4.07 



0.05 


0.07 



0.08 


0.05 


Group 1, 2, 


4.44 


3.95 



4.53 


4.10 



0.07 


0.09 



0.11 


0.07 



Group 1 
Group 2 
Group 3 


125-1 Albumin and 59-Fe injection on FD6 Saline dilutent - total volume injected 1.2 ml 

59-Fe and saline injection on FD9 Saline dilutent - total volume injected 1 .2 ml 

59-Fe and EPO injection on FD9 Saline dilutent - total volume injected 1.2 ml 
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SLS 2 - Exp. 141 Data 


Group 1 


Group 2 


Group 3 


Group i 
Group 2 
Group 3 
Group 1, 2, 3 
Group 1, 2 


Group 1 
Group 2 
Group 3 


RED BLOOD CELL MASS 
milliliters 


FLIGHT ANIMALS 


LD. 

L-7 

R+0 

14 

5.98 

8.59 

76 

5.35 

8.64 

13 

5.15 

6.87 

18 

4.92 

7.89 

24 

5.56 

7.00 

28 

5.27 

8.80 

29 

5.07 

6.39 

58 

5.61 

7.54 

3 

4.94 

7.43 

83 

5.99 

7.21 

27 


9.79 

30 

4.73 

6.85 

51 

5.99 

8.23 

68 

5.47 

8.03 

81 

5.40 

9.30 

Mean 

5.39 

7.80 

SE 

0.18 

038 

Mean 

5.38 

7.47 

SE 

0.19 

0.39 

Mean 

5.40 

8.44 

SE 

026 

031 

Mean 

5.39 

7.90 

SE 

0.11 

025 

Mean 

5.38 

7.64 

SE 

0.12 

026 


GROUND CONTROL ANIMALS 


IJ). 

L-7 

R+0 

20 

5.30 

8.65 

66 

5.47 

6.99 

72 

5.38 

7.62 

17 

5.58 

7.33 

16 

5.68 

7.14 

73 

5.39 

8.40 

74 

5.28 

8.55 

54 

5.52 

9.88 

59 

5.14 

9.66 

62 

5.47 

7.44 

2 

5.64 

8.58 

10 

5.44 

9.14 

53 

5.49 

11.78 

57 

5.67 

8.70 

61 

6.34 

9.94 

Mean 

5.48 

735 

SE 

0.07 

0.30 

Mean 

5.36 

8.79 

SE 

0.07 

0.45 

Mean 

5.72 

9.63 

SE 

0.16 

0.59 

Mean 

532 

8.65 

SE 

0.07 

034 

Mean 

5.42 

8.17 

SE 

0.05 

0.33 


125-1 Albumin and 59-Fe injection on FD6 
59-Fe and saline injection on FD9 
59-Fe and EPO injection on FD9 


Saline dilutent - total 
Saline dilutent - total 
Saline dilutent - total 


volume injected L2 ml 
volume injected 1 .2 ml 
volume injected 1.2 ml 
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SLS 2 - Exp. 141 Data 


RED BLOOD CELL MASS 
milliliters per 100 grams body weight 

FLIGHT ANIMALS GROUND CONTROL ANIMALS 



IJX 

L-7 

R+0 

I.D. 

L-7 

R+0 

Group 1 

14 

2.62 

2.48 

20 

2.29 

2.42 


76 

2.35 

2.48 

66 

2.46 

2.77 


13 

2.50 

2.20 

72 

2.58 

2.52 


18 

2.33 

2.39 

17 

2.33 

2.28 


24 

2.63 

2.02 

16 

2.47 

2.26 

Group 2 

28 

2.32 

2.37 

73 

2.37 

2.65 


29 

2.50 

2.28 

74 

2.38 

2.84 


58 

2.31 

2.06 

54 

2.37 

2.90 


3 

2.34 

2.37 

59 

2.22 

3.09 


83 

2.66 

2.28 

62 

2.38 

2.53 

Group 3 

27 


2.62 

2 

2.41 

2.45 


30 

2.26 

1.97 

10 

2.28 

2.39 


51 

2.55 

2.27 

53 

2.56 

3.76 


68 

2.46 

2.41 

57 

2.44 

2.45 


81 

2.35 

2.59 

61 

2.69 

2.88 

Group l 

Mean 

2.49 

231 

Mean 

2.43 

2.45 

SE 

0.06 

0.09 

SE 

0.05 

0.09 

Group 2 

Mean 

2.43 

2.27 

Mean 

2.34 

2.80 


SE 

0.07 

0.06 

SE 

0.03 

0.10 

Group 3 

Mean 

2.41 

237 

Mean 

2.48 

2.79 

SE 

0.06 

0.12 

SE 

0.07 

036 

Group 1, 2, 3 

Mean 

2.44 

2.32 

Mean 

2.42 

2.68 

SE 

0.04 

0.05 

SE 

0.03 

0.10 

Group 1,2 

Mean 

2.46 

2.29 

Mean 

239 

2.63 


SE 

0.05 

0.05 

SE 

0.03 

0.09 


Group 1 125-1 Albumin and 59-Fe injection on FD6 Saline dilutent - total volume injected 1.2 ml 

Group 2 59-Fe and saline injection on FD9 Saline dilutent - total volume injected 1 .2 ml 

Group 3 59-Fe and EPO injection on FD9 Saline dilutent - total volume injected 1.2 ml 
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BLOOD VOLUME 
milliliters 


FLIGHT ANIMALS GROUND CONTROL ANIMALS 



I.D. 

L-7 

R+0 

I.D. 

L-7 

R+0 

Group 1 

14 

16.78 

20.65 

20 

16.29 

22.06 


76 

14.85 

20.59 

66 

15.22 

16.05 


13 

14.91 

18.83 

72 

16.32 

18.87 


18 

14.54 

18.44 

17 

17.17 

19.56 


24 

14.70 

18.91 

16 

15.53 

19.23 

Group 2 

28 

15.14 

22.79 

73 

15.36 

19.40 


29 

13.61 

16.76 

74 

14.67 

20.75 


58 

16.85 

20.08 

54 

16.49 

23.00 


3 

14.28 

19.01 

59 

14.96 

20.12 


83 

15.56 

18.27 

62 

15.28 

17.47 

Group 3 

27 


22.64 

2 

16.52 

21.19 


30 

13.47 

18.31 

10 

16.49 

22.21 


51 

16.83 

20.97 

53 

15.76 

23.11 


68 

15.57 

20.36 

57 

15.53 

22.00 


81 

15.47 

20.62 

61 

17.03 

23.20 

Group I 

Mean 

15.16 

19.48 

Mean 

16.11 

19.15 


SE 

0.41 

0.47 

SE 

024 

0.96 

Group 2 

Mean 

15.09 

19.38 

Mean 

15.35 

20.15 

SE 

0.56 

1.01 

SE 

0.31 

0.90 

Group 3 

Mean 

15.34 

20.58 

Mean 

1627 

22.34 


SE 

0.69 

0.69 

SE 

027 

0.37 

Group 1, 2, 3 

Mean 

15.18 

19.82 

Mean 

15.91 

2025 


SE 

029 

0.43 

SE 

020 

025 

Group 1, 2 

Mean 

15.12 

19.43 

Mean 

15.73 

19.65 


SE 

0.33 

0.53 

SE 

025 

0.64 


Group 1 125-1 Albumin and 59-Fe injection on FD6 Saline dilutent - total volume injected 1.2 ml 

Group 2 59-Fe and saline injection on FD9 Saline dilutent - total volume injected 1 .2 ml 

Group 3 59-Fe and EPO injection on FD9 Saline dilutent - total volume injected 1.2 ml 
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SLS 2 - Exp. 141 Data 


BLOOD VOLUME 
milliliters PER 100 gram body mass 

FLIGHT ANIMALS GROUND CONTROL ANIMALS 



I.D. 

L-7 

R+0 

IJ). 

L-7 

R+0 

Group 1 

14 

7.36 

5.97 

20 

7.05 

6.18 


76 

6.51 

5.92 

66 

6.83 

6.37 


13 

7.24 

6.02 

72 

7.81 

6.25 


18 

6.89 

5.59 

17 

7.18 

6.09 


24 

6.97 

5.45 

16 

6.75 

6.09 

Group 2 

28 

6.67 

6.14 

73 

6.74 

6.12 


29 

6.70 

5.96 

74 

6.61 

6.89 


58 

6.93 

5.50 

54 

7.08 

6.74 


3 

6.77 

6.05 

59 

6.48 

6.43 


83 

6.92 

5.78 

62 

6.64 

5.94 

Group 3 

27 

- 

6.07 

2 

7.06 

6.04 


30 

6.44 

5.28 

10 

6.90 

5.81 


51 

7.16 

5.71 

53 

7.33 

7.38 


68 

7.01 

6.11 

57 

6.67 

6.20 


81 

6.73 

5.74 

61 

7.22 

6.72 

Group i 

Mean 

6.99 

5.79 

Mean 

7.12 

6.20 


SE 

0.15 

0.11 

SE 

0.19 

0.05 

Group 2 

Mean 

6.80 

5.89 

Mean 

6.71 

6.43 


SE 

0.05 

0.11 

SE 

0.10 

0.18 

Group 3 

Mean 

6.84 

5.78 

Mean 

7.03 

6.43 

SE 

0.16 

0.15 

SE 

0.12 

0.28 

Group 1, 2, 3 

Mean 

6.88 

5.82 

Mean 

6.96 

6.35 


SE 

0.07 

0.07 

SE 

0.09 

0.11 

Group 1, 2 

Mean 

6.90 

5.84 

Mean 

6.92 

631 

SE 

0.08 

0.08 

SE 

0.12 

0.10 


Group 1 125-1 Albumin and 59-Fe injection on FD6 Saline dilutent - total volume injected 1.2 ml 

Group 2 59-Fe and saline injection on FD9 Saline dilutent - total volume injected 1.2 ml 

Group 3 59-Fe and EPO injection on FD9 Saline dilutent - total volume injected 1.2 ml 


D-7 



SLS 2 - Exp. 141 Data 


o 

o 

o 

o w 

c 5“ 

C? 

so 

O 

O 

O 

■o 5 

<< 

C 

C 

C 

cr. o- 


TO 

UJ 

»o 

N> 

'O 

h-* 

S 

o 3 










f?" 



27 

83 

u> 

in 

oo 

29 

28 

24 

H* 

oo 

H- 

U> 

■P* 

ON 

£ 

6 

4* 

UN 

£ 

44 

Un 

47 

£ 

£ 

44 

ON 

£ 

£ 

4* 

Ul 

£ 

ft 

4* 

Ov 

£ 

£ 

4»> 

^3 

45 

44 

Ul 

4> 

tO 

4* 

ON 

£ 

44 

OO 

£ 

£ 

ft 

44 

44 

Un 

44 

to 

ft 

_£ 

4^ 

A 

ft 

£ 

£ 

4* 

N> 

4* 

u> 

£ 

£ 

Un 

U> 

& 

4^ 

to 

& 

A 

4* 

44 

u> 

45 

A 

UN 

to 

£ 

44 

UJ 







m 


-P^ 





u> 

UN 

Un 

44 

Un 

Un 

44 

Ul 

* 

Un 

UN 

O 

o 

44 

p 

o 

to 

o 

00 

LO 

O 

oo 

o 


O 

to 

u> 

Un 

ui 

UN 

UN 

44 

Un 

Un 

4** 

Un 

* 

4» 


o 

to 

>-* 

oo 

On 


oo 

O 


NO 




Ui 

UN 

Ul 

4* 

Un 

Ui 

UN 

4* 

44 

4* 

UN 


4» 

UJ 

o 

Un 

oo 

O 

H- ‘ 

to 

-O 

On 

00 


a 

p 











*fv 

to 

o 

m 

4* 

Ui 

4* 

Un 

Un 

UN 

4- 

4* 

44 




to 

VO 

Un 

VO 

O 

• — * 

LO 

00 

On 

oo 











4^ 

44 

Ul 

44 

UN 

44 

Un 

UN 

44 

Ul 

UN 

o 

O 

Ui 

o 

o 

44 

vO 

o 

UN 

p 

h— 

UN 

t— » 

-4 

NO 

to 

NO 

o 

NO 

O 


NO 

*“* 

bo 

UN 

4* 

ON 

o 

A 

’— 

A 

4^ 

Un 

O 

44 

vO 

Ui 

to 

Un 

O 

44 

vO 

49 

Un 

O 

UN 

o 

Ui 

o 

Ui 

to 










Un 

44 

44 

44 

44 

44 

44 

44 

44 

44 

44 

-^3 

o 

44 

oo 

o 

44 

OO 

o 

44 

o 

p 

44 

OO 


OO 

NO 

Un 

NO 

vO 

-J 

On 

Ui 

00 

oo 

4* 

►— » 

ON 

ON 

tj 

to 

vO 

Lo 

50 

S 

44 

vO 

44 

00 

44 

00 

* 

48 

44 

On 

44 

On 

Un 

O 


Un 

4- 

4» 

Ov 

Un 

to 


a 

>— ‘ 

vO 

Ov 

to 

U> 


44 

44 

44 

UN 

Ul 

H-* 


On 

vO 

■o 

U> 

00 

O 


to 


Un 

44 

44 

UN 

UN 

to 



O 

nO_ 

U> 

oo 

to 



44 

44 

44 

44 


I—* 


o 

NO 

vO 

O 

NO 

NO 



44 

Ui 

44 

44 

44 

to 


o 

NO 

O 

O 

NO 

NO 








H- n 


a 







>— 1 

a 






to 


NO 


f Ui U) 

5 o to 


^ ^ yi 
Ov — to 

44 UN Ui 
oo 0 \ w 

44 UN Un 
VO On LO 

44 44 Ui 

Un vO ►“* 

£ * 55 

On O 

Ui Ui Un 

44 4* o 

Ui Un Un 
44 Ui o 

4* Ul Un 
-O N> •— 

44 Un Un 
On tO ►— 


s 

56 

44 

oo 

44 

NO 

Ui 

to 

>— 1 


5*3 





H-» » 

+ 

A 

UN 

44 

44 

Ul 

to 


On 

Ul 

OO 

NO 

to 



UN 

Ul 

Ul 

Un 

Ui 




"O 

Ui 

O 

to 

NO 


1— ‘ 


Ul 

oo 

53 

Ul 

UN 

Ui 

s 

to 









+ 

UN 

Ul 

Ul 

Ui 

UN 

H-* 


00 

NO 

to 

ON 

to 

~o 


to 


s 

UN 

Ul 

Ul 

UN 

to 



to 

ON 

to 





D-8 



141 Data 


SLS 2 - Exp . 


O 

n 

© 

c 

■© 


O 

n 

o 

c 

73 

H«* 

JO 


o 

o 

c 

73 


O 

o 

c 

■o 

to 


O 

■n 

© 


o 

n 

O 

c 

"O 

CO 


O 

H 

© 


o 

© 

C 

73 


a 

c 

7© 

ST. 


a 

© 


w a 

§ “ 
a. 


g 5 


Cfi 2 

W « 


ty g 

w S' 


V5 

M 


2 


Sg S 

“ 5? 


23 2 
W JT 


OS f J\ V» 
)-* "J Oi 


toso4^4C*>0\<lto©sOw 












4 

4 

Vi 

4 

4 

4 

4 

4 

4 

4 

Vi 

4 

£ 

VI 

£ 

H-k 




1— k 

4 

Os 

o 

4 

Os 

o 

4* 

-o 

p 

4 

V 

p 

4 

Os 

'J 

so 

o 

4 

-O 

-o 

VI 


SO 

V 

U-> 

to 

o 


H-k 



N> 

o 

bo 

4 

b 

u 

Vi 

*4 


bs 

47 

4 

00 

4 

-J 

4 

V 

47 

& 

45 

4 

O 

Vl 

O 

4 

Os 

Vi 

4 

4 

to 

£ 

£ 

£ 

to 


r 












4 

4 

4 

4 

4 

£ 

4 

4 

4 

4 

4 

4 

4 

4 

4 

H-k 




O 

£ 

o 

4 

4 

o 

4 

Vi 

i—* 

4 

V 

•— 

4 

co 

Vi 

V 

Vi 

CO 

Os 

V) 

to 

so 

00 


to 

i— 1 

Vi 

m 

> 

i— * 


to 



SO 

tO 

bs 

Vi 

bs 

>—* 

4* 

b 

N> 

to 

4 

Os 

45 

4 

Os 

43 

4 

-O 

4 

Vi 

43 

A 

4 

00 

4 

OO 

4 

00 

4 

to 

4 

to 

4 

i—* 

to 




>— * 

4 

Vi 

>— * 

4 

V) 

o 

4* 

tO 

to 

4 

Os 

O 

4 

to 

4 

Lh 

4 
>— » 

4 

►—* 

§ £ 

Vi 

4 

4 

4 

u> 

4 

u> 

V 

to 

4 

V) 

4 

O 

4 

CO 

£ 

6 

H-k 

H- k 

r 

1 


Vi 

>-^ 

b 

b 

b 


b 

Vi 

bs 

Vi 

45 

40 

42 

£ 

4 

V) 

Vi 

4 

40 

44 

42 

V 

to 

43 

4 

4 

CO 

£_ 

6 

to 
























VI 

V 

Vi 

V 

4 

H-* 













V 












V 

4 

4 

Vi 































l—* 











b 

OO 











* 

55 

V 

V 

* 

45 

to 


9CU 










p 

4 

oo 











£ 

53 

4 

SO 

V 

4 

£ 

H-k 

to 

O 










b 











JL 

53 

Vi 

O 

V 

4 

£ 

to 



58 

O 





















4 

4 

V 

Vi 

4 

l-** 



a 










4- 











Os 

Os 

CO 

4 

so 



7*1 

2 









r 

p 














V 



1— k 

a 










Os 

b 











4 

4 

Vi 

4 

to 


-0 

n 






















>0 

CO 

4 

OO 













V 

V 

V 

VI 

V 

Vi 

Vi 

4 

V 

Vl 






H-* 


7*1 

c 

o 

2 : 

H 





— 

V 

OJ 

>- 

V 

p 



V 


Os 


V 

Vi 

to 

SO 

Vi 

V 







H-k 





b 

b 

hO 

u> 



V 

V 

V 

Vi 

Vi 

VI 

V 

4 

V 

V 






to 


so 

50 









V 

»— 1 

Vi 

►— 

V 

Vi 

to 

SO 

Os 

Vl 









Q 











V 

V 

V 

V 

V 

V 

V 

4 

VI 

Vl 






H-k 


7*1 

r 





>- 

v» 

CO 

r- 

V 



so 

4 


V> 

V 

u> 

OS 

OO 

o 

to 







H-k 

a 

> 





4 

Vi 

b 

b 



V 

V 

V 

V 

V 

V 

Vi 

4 

V 

VI 






to 


o 










SO 

V 


to 

V 

co 

Os 

SO 

o 

to 









5 





















V 

Vi 

V 

V 

V 

)— k 


7*1 










p 

Vi 

4 











CO 

CO 

oo 

V 

CO 


H-l 

a 










b 

b 











V 

Vl 

Vi 

V 

Vi 

to 



C/3 





















V) 

co 

SO 

4 

CO 














Vi 

Vl 

Vi 

Vl 

V 

Vi 

Vl 

V 

VI 

V 

Vl 

V 

V 

V 

Vi 

l—k 




o 

VI 

p 

VI 

N> 

O 

V 

p 

O 

Vi 

>— » 

V 

to 

4 

V 

4 

to 

to 

4 

•— <- 

O 

O 

u> 

o 

o 

to 

SO 

►— 


1—k 



vO 

bo 

»— 

4 

bs 

b 

bo 

b 

oo 

to 

Vi 

V 

V 

V 

V 

4 

Vi 

to 

* 

Vi 

4 

Vi 

O 

Vi 

O 

V 

o 

* 

4 

sO 

4 

SO 

Vi 

to 

V 

so 

V 
►— * 

to 


PO 

+ 












Vi 

V 

V 

4 

V 

Vi 

V 

4 

4 

V 

4 

4 

4 

V 

4 

I— k 


o 


p 

49. 

o 

4 

p 

o 

V 

o 

►— * 

4 

p 

i— * 

4* 

po 

O 

o 

to 

oo 

o 


O 

00 

Os 

o 

Os 

Os 

OO 

4 

00 


to 



bo 

bs 

rv 

bs 


o 

b 

4 

bo 

Vi 

V 

V 

4 

V 

V 

V 

4 

4 

V 

4 

4 

V 

V 

4 

to 







■H 





o 

o 

to 

sO 

o 

to 


'O 

-Q 

N- 

-Q 


o 

4 

OO 







C/5 




H 


CO 

p 


O 



4 

V 

V 

V 

4 

l— k 




5' 




5 


V 

VI 

»— • 

O 

— 

Vi 

>—» 

00 

to 

to 

4 

OO 


H-k 

73 

+ 


w 

P 

i— 


0 

C/3 

so 

SO 


c 

to 


4 

Vl 

Vl 

Vi 

4 

to 


to 


cT 

■ 


cr 

B. 

7rj 


VI 

1 

*8 



00 

to 

C*J 

V 

SO 




a* 

1 

& 

e- 

sr 

& 

0 

g 

a 

03 

B* 

ft 

& 

ft 

g 

0 - 

ft 

03 

a 

> 

5 s 

c 


b 

52.2 

VI 

to 

Vl 

V 

4 

Vi 

V 
to 

V 

V 
Os 

VI 

4 

00 

4 

H-k 

to 

H-k 

R+4 





3 

"2- 

H - 

W 

*-n 

03 

B 




to 

CO 


Os 

00 



1 

0 

*0 

cT 

B* 

1 

1 

i 

0 

c 

$ 

05 

5T 

oT 

a 

03 

I 

1 

s 

3 

ft 

0 

jB’ 

g 

B’ 

Rp 

Vi 

so 

4i 


O 

bo 

51.1 

Vl 

0 

Vi 

0 

48 49 

V 

Vi 

V> 

Vi 

CO 

Vi 

V> 

Vi 

to 

V 

to 

H-k 

to 

H* 

R+6 

e 

(JQ 

s< 

05 

crc 

(» 

< 



o* 


n> 




Vi 

4 

V 

V 

4 




sr 

p 


P - 

D 

P* 

n 

ft 

D 


< 

O 

© 

T1 

O 

B 

5! 

ft 


r- 

V 

O 


Os 

4 

to 

-O 


H-k 




3 




H* 

H 

T1 

0 


b 

b 

V 

4 

V 

V 

4 

to 


M 

s 

c. 


0- 

1 

3 


i 

W 

so 

a 

SO 

o' 



T“* 

OO 

4 

to 

OO 


po 

+ 

cT 


cT 


"S. 



D 




4 

4 

V 

V 

4 



QC 



•i 

ft 

05 


to 



a 


r 

4 

p 

<J 

-O 

to 

CO 

-J 


to 








a 



CJ 

Os 

1 

b 

b 

4 

4 

V 

V 

4 

to 














-O 

H- 

4 

00 




D-9 


CENTRIFUGED HEMATOCRIT EXPRESSED AS PERCENTAGE 



SLS 2 - Exp. 141 Data 


Group 1 


Group 2 


Group 3 


Group 1 
Group 2 
Group 3 
Group 1, 2, 3 
Group 1, 2 


Group 1 
Group 2 
Group 3 


Total Body Hematocrit 
Percentage 


FLIGHT ANIMALS 


IJ). 

L-7 

R+0 

14 

35.6 

42.2 

76 

36.0 

44.0 

13 

34.5 

37.2 

18 

33.8 

42.4 

24 

37.8 

37.8 

28 

34.8 

39.3 

29 

37.3 

39.0 

58 

33.3 

38.6 

3 

34.6 

39.6 

83 

38.5 

39.3 

27 


43.5 

30 

35.1 

38.0 

51 

35.6 

40.3 

68 

35.1 

39.4 

81 

34.9 

44.2 

Mean 

35.6 

40.7 

SE 

0.7 

1.4 

Mean 

35.7 

392 

SE 

0.9 

02 

Mean 

35.2 

41.1 

SE 

0.1 

12 

Mean 

35.5 

40.3 

SE 

0.4 

0.6 

Mean 

35.6 

39.9 

SE 

0.6 

0.7 


GROUND CONTROL ANIMALS 


I.D. 

L-7 

R+0 

20 

32.5 

40.1 

66 

35.9 

44.4 

72 

33.0 

41.0 

17 

32.5 

38.2 

16 

36.6 

37.8 

73 

35.1 

44.0 

74 

36.0 

42.4 

54 

33.5 

43.8 

59 

34.4 

47.9 

62 

35.8 

43.1 

2 

34.2 

41.0 

10 

33.0 

42.3 

53 

34.8 

51.8 

57 

36.5 

40.9 

61 

37.2 

44.3 

Mean 

34.1 

402 

SE 

0.9 

12 

Mean 

34.9 

442 

SE 

0.5 

1.0 

Mean 

352 

44.1 

SE 

0.8 

2.0 

Mean 

34.7 

42.9 

SE 

0.4 

0.9 

Mean 

34.5 

422 

SE 

0.5 

1.0 


125-1 Albumin and 59-Fe injection on FD6 
59 -Fe and saline injection on FD9 
59-Fe and EPO injection on FD9 


Saline dilutent - total 
Saline dilutent - total 
Saline dilutent - total 


volume injected 1.2 ml 
volume injected 1.2 ml 
volume injected 1.2 ml 
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SLS 2 - Exp. 141 Data 


Group 1 


Group 2 


Group 3 


Group 1 
Group 2 
Group 3 
Group 1, 2, 3 
Group 1, 2 


Group 1 
Group 2 
Group 3 


Total Body to Peripheral Hematocrit Ratio 


FLIGHT ANIMALS 


GROUND CONTROL ANIMALS 


I.D. 

L-7 

R+0 

14 

0.77 

0.82 

76 

0.77 

0.84 

13 

0.78 

0.79 

18 

0.77 

0.86 

24 

0.80 

0.77 

28 

0.78 

0.78 

29 

0.82 

0.82 

58 

0.77 

0.80 

3 

0.78 

0.81 

83 

0.85 

0.80 

27 


0.89 

30 

0.76 

0.79 

51 

0.78 

0.80 

68 

0.78 

0.81 

81 

0.78 

0.89 

Mean 

0.78 

0.81 

SE 

0.01 

0.01 

Mean 

0.80 

0.80 

SE 

0.02 

0.01 

Mean 

0.77 

0.84 

SE 

0.01 

0.02 

Mean 

0.78 

0.82 

SE 

0.01 

0.01 

Mean 

0.79 

0.81 

SE 

0.01 

0.01 


I.D. 

L-7 

R+0 

20 

0.77 

0.81 

66 

0.76 

0.79 

72 

0.77 

0.81 

17 

0.77 

0.80 

16 

0.72 

0.79 

73 

0.75 

0.85 

74 

0.73 

0.88 

54 

0.82 

0.90 

59 

0.78 

0.95 

62 

0.79 

0.82 

2 

0.73 

0.80 

10 

0.75 

0.84 

53 

0.74 

0.98 

57 

0.78 

0.78 

61 

0.81 

0.85 

Mean 

0.76 

0.80 

SE 

0.01 

0.01 

Mean 

0.77 

0.88 

SE 

0.02 

0.02 

Mean 

0.76 

0.85 

SE 

0.01 

0.03 

Mean 

0.77 

0.84 

SE 

0.01 

0.02 

Mean 

0.77 

0.84 

SE 

0.01 

0.02 


125-1 Albumin and 59-Fe injection on FD6 
59-Fe and saline injection on FD9 
59-Fe and EPO injection on FD9 


Saline dilutent - total 
Saline dilutent - total 
Saline dilutent - total 


volume injected 1.2 ml 
volume injected L2 ml 
volume injected 1.2 ml 
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SLS 2 - Exp. 141 Data 


IRON INCORPORATION INTO RED BLOOD CELLS 

% 59-Fe in Total Red Blood Cell Mass 

FLIGHT ANIMALS GROUND CONTROL ANIMALS 


Group 1 - 59-Fe Injection on FD6 



FD7 

R+0 


FD7 

R+0 

I.D. 

24 Hours 

9Days 

LD. 

24 Hours 

9Days 

14 

20.5 

76.9 

20 

53.1 

74.7 

76 

43.4 

64.4 

66 

26.9 

66.4 

13 

51.1 

59.2 

72 

39.7 

70.2 

18 

40.6 

75.3 

17 

32.7 

68.6 

24 

34.3 

61.3 

16 

55.8 

68.7 

Mean 

38.0 

67.4 

Mean 

41.6 

69.7 

SE 

5.1 

3.6 

SE 

5.6 

1.4 



Group 2 - 59-Fe and Saline Injection on FD9 




FD10 

R+0 


FD10 

R+0 

LD. 

24 Hours 

6 Days 

LD. 

24 Hours 

6 Days 

28 

42.2 

69.7 

73 

36.4 

74.1 

29 



74 

26.3 

69.2 

58 



54 

30.9 

74.8 

3 

43.1 

72.6 

59 

24.7 

77.7 

83 

44.8 

72.7 

62 

27.6 

69.2 

Mean 

43.4 

71.7 

Mean 

29.2 

73.0 

SE 

0.8 

1.0 

SE 

2.1 

1.7 


Group 3 - 

59-Fe and Erythropoietin Injection 

on FD9 (200 Units EPO) 



FD10 

R+0 


FD10 

R+0 

LD. 

24 Hours 

6 Days 

LD. 

24 Hours 

6 Days 

27 

48.9 

77.7 

2 

35.7 

66.4 

30 

50.5 

62.0 

10 

52.0 

75.2 

51 

49.7 

64.2 

53 

36.9 

99.8 

68 

43.9 

70.6 

57 

50.5 

70.5 

81 

53.0 

84.7 

61 

46.8 

84.9 

Mean 

49.2 

71.8 

Mean 

44.4 

79.4 

SE 

1.5 

4.2 

SE 

3.4 

6.0 
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SLS 2 - Exp. 141 Data 


51-Cr RED BLOOD SURVIVAL 
Tl/2 in Days 

FLIGHT ANIMALS GROUND CONTROL ANIMALS 



I.D. 

L-6 

R+l 

I.D. 

L-6 

R+l 



to 

to 


to 

to 



R+0 

R+8 


R+0 

R+8 

Group 1 

14 

21.0 

18.9 

20 

21.5 

17.9 


76 

21.0 

17.7 

66 

17.2 

18.7 


13 

18.0 

16.9 

72 

17.0 

22.9 


18 

21.5 

20.3 

17 

23.2 

18.0 


24 

18.2 

22.1 

16 

18.2 

19.3 

Group 2 

28 

18.4 


73 

17.6 



29 

18.5 


74 

18.1 



58 

23.8 


54 

17.8 



3 

20.6 


59 

20.9 



83 

17.6 


62 

16.9 


Group 3 

27 



2 

20.1 



30 

23.0 


10 

19.4 



51 

18.0 


53 

19.5 



68 

22.0 


57 

17.6 



81 

23.5 


61 

17.7 


Group 1 

Mean 

19.9 

19.2 

Mean 

19.4 

19.4 


SE 

0.8 

0.9 

SE 

1.2 

0.9 

Group 2 

Mean 

19.8 


Mean 

18.3 



SE 

1.1 


SE 

0.7 


Group 3 

Mean 

21.6 


Mean 

18.9 



SE 

1.2 


SE 

0.5 


Group 1, 2, 3 

Mean 

20.4 


Mean 

18.8 



SE 

0.6 


SE 

0.5 


Group 1, 2 

Mean 

19.9 


Mean 

18.8 



SE 

0.6 


SE 

0.7 


Group 1 

125-1 Albumin and 59-Fe injection on FD6 

Saline dilutent - total volume injected 1 .2 ml 


Group 2 

59-Fe and saline injection on FD9 


Saline dilutent - total volume injected 1.2 ml 


Group 3 

59-Fe and EPO injection on FD9 


Saline dilutent - total volume injected 1.2 ml 
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SLS 2 - Exp. 141 Data 


Group 1 


Group 2 


Group 3 


Group 1 
Group 2 
Group 3 


51-CR SPLEEN TO LIVER RATIO 


FLIGHT ANIMALS 


GROUND CONTROL ANIMALS 


I.D. 

R+9 

14 

1.58 

76 

1.46 

13 

2.84 

18 

2.55 

24 

2.73 

Mean 

2.23 

SE 

0.29 

RAT ft 

R+0 

28 

1.36 

29 

1.34 

58 

1.14 

3 

1.93 

83 

2.23 

Mean 

1.60 

SE 

0.21 

27 

30 

1.64 

51 

2.40 

68 

1.13 

81 

2.04 

Mean 

1.80 

SE 

0.27 


I.D. 

R+9 

20 

3.02 

66 

2.97 

72 

2.63 

17 

2.99 

16 

1.98 


2.72 


0.20 

RAT ft 

R+0 

73 

1.32 

74 

1.32 

54 

1.43 

59 

1.34 

62 

2.32 


1.54 


0.20 

2 

1.37 

10 

0.46 

53 

0.56 

57 

1.38 

61 

1.17 

Mean 

0.99 

SE 

0.20 


1 25-1 Albumin and 59-Fe injection on FD6 
59-Fe and saline injection on FD9 
59-Fe and EPO injection on FD9 


Saline dilutent 
Saline dilutent 
Saline dilutent 


- total volume 

- total volume 

- total volume 


injected 1.2 ml 
injected 1.2 ml 
injected 1 .2 ml 
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SLS 2 - Exp. 141 Data 
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Group 1 125-1 Albumin and 59-Fe injection on FD6 Saline dilutent - total volume injected 1.2 ml 

Group 2 59-Fe and saline injection on FD9 Saline dilutent - total volume injected 1.2 ml 

Group 3 59-Fe and EPO injection on FD9 Saline dilutent - total volume injected 1.2 ml 


SLS 2 - Exp. 141 Data 
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FLIGHT ANIMALS GROUND CONTROL ANIMALS 



SLS 2 - Exp 


141 Data 
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The elevated values for in-flight days may be due to an artifact of sample storage. 
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The elevated values for in-flight days may be due to an artifact of sample storage. 
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SLS 2 - Exp, 141 Data 
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Group 1 2 280 


SLS 2 - Exp, 141 Data 
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BODY MASS 

GROUND CONTROL ANIMALS 
DURING FLIGHT AND POST-FLIGHT 




SLS 2 - Exp. 141 Data 
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Flown From KSC To PRF On FD1 And Housed At PRF For Remainder Of The Study 
LD. FD1 FD2 FD3 FD4 FD5 FD6 FD7 FD8 FD9 FD10 FD11 FD12 FD13 FD14 R+0 R+l R+2 R+3 R+4 R+ 
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SLS 2 - Exp. 141 Data 
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Transportation Control Animals (N =10) Shipped to and Housed at KSC Pre- flight. Flown From KSC to PRF on FD1 and Housed at PRF for Remainder of the Study 
Transportation Control Animals (N =15) Shipped to and Housed at PRF Throughout the Study 
Transportation Control Animals (N =9) Shipped to and Housed at KSC Throughout the Study 
Flight Back-up Animals (N =15) Shipped to and Housed at KSC Throughout the Study 

Same Pre- flight Schedule for Injections and Blood Samples as the Flight anbd Ground Control animals 


